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utilized as a passage (3) for the raw material 
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(6). The thermal insulation of the reforming 
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gas reduces the nonuniformity of temperature 
in the reforming part (6), and the preheating 
of the raw material in the passage (3) by the 
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for the raw material can be arranged between 
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combination with them, which also results in 
a compact structure of the modification device. 
Thus, thee modification device has a reforming 
part (6) being reduced in the nonuniformity of 
temperature, exhibits improved heat efficiency 
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i^7.m^ (3) i::#ti|^^n^o (3) t;i(d:^3^m^ (14) c^iM)^ 

**:^We^:7^ > (15), (15), ^^^^ (14) 

^7>f>(16), (16), -{iPSS ( 2 ) , ( 2 ) ^cD35cH5tj;5^MgS (11) i;i 
ISI^TV^^CDT'^ dCD^^mil (14) 1:1 J; t) Ji^^^m^tlT 
ii3|S^*"^5?)SgJcg5Ff:;^®^;^^ltTElf^?ajg («?|J^«4 6 0°C) t;i^^^H§o ^fe. 

^cDii^s ±iB^^^^ (14) o^mm-^^mmk-y (i 5) , (i 5) , -t- 

(3) ^>'^'^7i;>^ (1) 0^fia«fLs ^©^l3Q5c^S^&SP (6) CDKjJ&m:^}5^^ 

mmun^ (i o) (if^M) ;at5Pig (2) ■^mrtu^-ny.vL^'m^t^. z.<o^m 

±iBi^^**:^3ll^ (3) -^^^"^x^fzW^-nTs^J^^Vy^ (1) %%'^(DXUU 
(6 a) *^e)3feHSJSgP (6) f^lc^^XbTs ^®>'n-* A^gltc^y U :^ (7) C 

T% e5cWM;S5^ (6) x(Dm>5m\\um.m>t?^^^<'tiiof\.^. 
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mmisxizmt^mMmmi^ (i o) ^xj^mm (2) ^^u-c-fe^^nso ^uts ± 
mm^mmumi^ (lo) KX*)^mRm^ (6) t^<Dmmiz:^^mm-^:^mm 
(3) ^oiitT> gjcMSj^&gg (6) (D]^}!t:mt^mm- 

•ff:^mm (3) ®TO*^:^^iDl^-r^fei6CDl^sms^3iiElc=i>hn-;i/-rs^i: 

(6) cDmpgp (6b) A>e,^N'i7s;>^ (1) mnmcDmm (2) , (2) m(D^n 
^:^m.m (11) ^©QfeM*^;^3im (i i) tf>^^Wi^::^ma (12) s^r^ 

:ff:^mm (11) izi^±tm?s^mm ( 1 4 ) cDgscM:3!?:^iiifeii?t^ ^ > ( 1 6 ) , ( 1 

6) , •••*SE|^-^v^:2)CD■e^ Cl©QJcW:^J^;^cD^^Pm^m^ (14) i i9 |1]1R^^^T. 
m^::3^V^TJl3|B^*f::^MJ^ (3) §^nSM3|st:i!jrxi:iJl*4;?jr;;^{Dfe^:7 >f > (15) , 

(15) , "'^ifrvxmM^n^o 

c:(Dmmm(Dm^. ±m(DXo iz, stKSji&gp ( e ) d Kupi^r^j^^aii^ ( 3 ) 

*^ig^t^tlTV^S©T% ScSMii&gP (6) (DM ^ t^MmS :7.m^ (3) tc:<fcD«fc>tl 
(6) t^mmiSy^mm (3) coeih 

*fes jifrfcs ±tmmRmm (6) if doi^j^?!?^®!^ (3) ®ii}^>b-::^*sgjtHs: 
jiSSB (6) T-osjiS^t^jii^infii^nscD-es E&w-Rji&sp (6) x(D&mm^mnis 

ci®<J:^t3®:H-Kii&$P (6) ©S^&^O:: J: D (6) m\)(Dmm 

t^^m-fy^yf.^^ (3) fct&ssii&gp (6) tcDmiz-i^miz^^-^n^^htuy), 

b***)^ ±iaaJc«Sii&a5 (6) i:J^J^:«3;^aig (3) ^tin-f/i^^^ (1) mz— 
i^mzmf&^tiX\^^<DX^ 5^S^S (a) (Dm7^^^^iziy>y)Uz\^x:riXhr 
^y^m^ati^xB^o 
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^tc. ±fB&MSi;&^ (6) cDffipifp (6b) izmm-r^ikmiS7,mm (id© 

^MiSy^m^ (11) <DS&M3?J:^fc35)Sfl?i3^m:g| (14) {cJ:Dfli35Emi-^CDT% ^® 
^^m^ (14) ii:ig5^**y^MS& (3) h^miS:^m.m (11) h0^l3-#:fi^lw?f$ 
^^nfe*)®J::&^). aJjH^S (A) ^i^>r)VXZ2i^;%^ hfs^mmizT^Ciht^X 

^^^s (6) s ii3|i4**;^M{^ (3) . (i i) ^Slu^^ 

mmMim^ (lo) , (lo) i:?)\t>vy^ (i) p«3i3-'»:e5cigite>n-rv>^®T% 

^fcs QJcH^s (A) ©jgni^t^y:, smt-^ (2 0) m'^m\^xwM-n7.^^ 

(3) i^®iil4:5tJ:^*5m^t-^ (2 0) \Li.\ytmi^t\>X. g^fM^gP (6) ®M 
^cDrSi4?ajg*-e#ia$ti^o ci®eitfs ScH^g (A) ©^m^^^T-®®®^ 

^ Mli S CI yfP* T- § S o 
(II5S«?«1 2 ) 

04{d::*:^B^®^M«?!l2^^b (i^s ^UTcD=&^WJT«^i^ 01-03 ^l^b^^ 
JC-OVA-C{illIb^-^^f>l-UT^CDs¥j^:femBJ{^«l8&-r5) s M.j7t;>^ (1) -^H^ 

(2) , (2) ^cD?F^il^>&^Mbfe^®T'$)^o 

■r^t)t>s ^(Dmmix^. d) :s:tjfpgM (2) {isvMni^iCNt^tiH 

(3) rt{iicD^^icQ5cwsji&^ (6) ^ ^^»fiMii#: (10) my^^ 
(11) ip*sSite>nrvN5o Ei^b^v>5?>5^ afess^&aj (6) cD^y 

u;^ (7) (iRtt^t^ji^D^ m^mmumi^ (lo) {i^tto*)CD2i^di^o 

^b-Cs ^il^m^ (14) CDM3^>ff;J^{ffi|fe|^7^ > (15), (15), -{iPSM 

(2) cD^M®i3s;^is$n?>-:&s gjcS?tf:?^{Wfe^:7 ^ > (I6) , (16) , -tt 
PiM (2) p«gMtgJt«:^*>^)ll^ (11) <£milccDg|5t^l3Eii-r5J;aK:s^ig^nTV> 

^ o 

5is^:i7;^®gs (3) t?mm.^nx\^^<DXs (6) •e^iastfe.o^M-^^ 
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(mmms) 

M (2) (i^j^>t^®^)CDi:^nTV^■So ScWHii&^fP (6) Jc^jiS-r^PSM 
(2) OMffli3^n^#:^^!9#< J:a(3'Kg-r-5^fi!l^P^d^'M3^:i?/;^aim (3) ^ 

:^*i^^®^yu;^ (7) ■^Mt^'^m.^^s^ (6) i:. ^©M 

'o\fLi^wt^n'm^<Dmmrmm.um^ (lo) ii^s^tt^ti-cv^^o ^cDfi&®«^id: 

(^»J4) 

EI6;5:'a^E17{d:^Ji^J4^^U ±tB^»J2l!(±. f^^m^ (14) {±fei^7>f 
> (1 5) , (16) <£^■r^'fe®^lbTV^SCD{3MU (3) ;&tJfc& 

■r^sito-fe^ iMmmm^om^ (04#m) o;:43^^■r^ 

iB(ife^:7 ^' > ( 1 5 ) , (15), '"■MI^m.i^T.mBmy ^>(16), (16), 

^ts^^i2i^V^n^<DmMii:^m'^^\J&.m^ (24) ifi7\^v>^ (l) ®p^M®i:Pi 
M (2) ©^M®JioP^l3^tL^n^p^ (VA-rti*)M*4>f?:^3im (3) ) S^ltTlH 
U^fi-Z^^s z.OWMi3:^m^^^mi^ (2 4) ^{HiJ®J^3lS4:tf:^MI^ (3) (DMPt 
iST^if^^^mW (2 4) <&MoT^CD«iJ®M*4>f?>^3lES (3) \zm.f\>^iiol,^f3: 

6icm:«3:^aim (11) \z\±mm(Dmm,i3-^m'$^^'&m^ (2 5) dspM 

(2) i^MH^op^t^^p^ mm.iS7.m.m (i i) ) s$)^t■r|g^te)tlT:fet)^ 

&H**y^{i#?L^a©#: (2 5) «[JCDScW:«^>^aim (11) cDE&M^f^Xd^^TLtt©^*: 
(2 5) ^aioTi51.{g(l0gJcK:if;^SSS (11) (::mnsi:^ {d^SioTi^NSo ^UTs 
cn^^?Li4@^ (2 4) , (2 5) (3) 

#y:^»j2fci^ii®^^-^^^o .tots ^o^mmm-^^mmmzhnmconBki^ 
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m 8 itmmm 5 ^^-r (i^^ ^(Dmmm 5 uy(D^^mm^^ d mmm 5 - 1 1 

(1) i^cD±^gP:&^s&K5b*;^mn (12) izmm^nx\.^^o )\t)V^y^ (i) f^® 

T^lcmB&^^P3M>K©M (2) ^TMgIS^A.^7s;>^ (1) (DTMgPfcO^J^Pt 
(2 7) l3j;D±T2ocD^P^l3ft^f>ns Til!l®^^l^»QJtSSii&^ (6) 

^nriA^o sfe. Pis (2) oym^miMxum^m^ (27) ct^^n^n 

f'^CD:«^;^?L (2 8) , (2 8) , 

)\t>^J^^^ (1) ®±gISH:x T^i:I^Dfiig^-fe2>!*liffiISas (la) 3©p«3{|iJ 
MgP (la) CD^^Jl®l::^PS^feltfe>i^^-em^^l;i1^^^tifc^<fflS^ (lb) h 

® 2«g=^5t^::l§^t^n^ (la), (lb) mz.xt.vm^o^'&f^m^m.^n 

tv>§o ^bT> z,(h)^t>'J-y^ (1) ©i^SBP (la) , (lb) ^©^^{iPSM 

(2) i^©±{il^P^l3^bPiM (2) ±Mi:A'^7^^>^ (1) co^mmi> (la) 
tcc»P^l-!aS^=£m^*^l-a5lt- i)J:ai-^SSbfeaM^ (2 9) F^cD^Si^ (3 0) 

-7^. /N-^S^v^ (1) ®^#JM^ (lb) (DT^gpi3{iR)i;5lR]l3^^m^felt 
fc{Sg(:im^2^ (EI^«?yT-a:22^) ©ma^ (3 1), (3 1), -(DI^^SPASHM 

\.tz.imr^n.^m:M.-^^^^ (31) i*icD^)iig 02) 

^ ( 1 ) (la), (lb) ^®^^®T*^a5{3B3i^nT 

V^ao ^UTs ±l3#^5l^ (3 1) no^m^ (3 2) . (1) ©MM 

^ ( 1 a) , (lb) P^O^P^. (29) (30) 3£t5l^PiM 

(2) l^cD±^il^p^^c<fcD^ afeM^^sgp (6) ®ap^ (6a) {z^ii-r^ii^:^*^ 

(3) ®T^4^^*5^ ^fO^tjV-^^ (1) StJ^HM (2) ®^TMP^®^P^ 
Mt>'lcPSS (2) (D^nU^LJ^tf'J^y^ (1) ®I^Jl®t®P^<^^P^l^^J^t)s ScHS 

jjs^ (6) ©rnpgp (6b) i;:aai-r^acs**xai^ (11) *5^n^ti?^^^nT 
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*5Ds ^^mcDmmm (3 4) ti^^oMm-ff^^'^Mmm 02) ^mx^>o-:^>-if 
(1) (Drnrn^ (la) , (lb) mcD^r^iz^mi^. ^o^p^®±«gp*^^BMi^ 
(3 0) ^fe^btuBM (2) p^(D±m^mimx\^Xs xamitwm (27) o:^^ 

?L (2 8) , (2 8) , "'izX^^m&m^ (6) ±S^®APgB (6a) fc#ti|&-r^ 
ilCDSc^SiiSglS (6) -ecDScKl-J;!3^^^tLTmPBP (6b) 5?)*^mfeaJtH 
mm (2) TMgP6D:«f:^?L (2 8) , (2 8) , -^^TPgg (2) :55:t/.'N 

'^7>:;>^7 (1) (D^-rmmm(D^ms ^xiizmm (2) d) 
MSfccDF^cD^p^^^bT^Ne^t^y^^ (1) ±^oQScK3!J:^mp (12) iz^^-r^ 

±IBa5c^Sm^ (6) CDtHP^ (6b) izmMT^^m-^'y^m.'m (1 1) E&H 
Sii&gP (6) (DXum (6a) {::^51-rSM*4PtfXMm (3) ^g$tH:^*:^ 
iim (1 1) ©eJtR:?^;^ J:Ji3^:^;^®S& (3) cDig)p4:^:^h<DP^T-ift^m^-y-?>ia^ 
(14) AS|g(t^tiTV%:5o (14) i±s (3) itSJt 

K::??:^?!!^ (11) hlzm^ti^-o^^p^n^(D-ff:^mzB-:>xmv^^^^y^y (1 
5) , (1 6) ^^t-^^-f Wt^^m^V^j'^^o 1-:^^^^ (1) O 

F^fiosgp ( 1 a) ^M'sst^mB'^ ( 1 b) j[f^mmh<^mizi±±m^mm (30)© 

^M^iacfcD*)T{iI{i^g{::iEM:tf;^3lJ?& (3) t3ei*pil3|st:^?>^{pijfeift:7 ^ > (15) 
a^. SfePi® (2) ^jg®^.'N'i7i^>^ (1) (Op^m^^ (la) F^J^®i:©^{3(d: 
(1 1) izmtimWi^:^mB^y -(> (1 6) t^^n^HM\^^lzM)it^•r 
^Xolz1i^'^m^^nx\,^^o m9^ii:.:KVX^TX^lz^ :i(D^B^y ^ > (1 

5) , (16) iim.Mizm\)mif^nx\^^Xs mn:^*:^mu^y^ > (i5) (D^m 

mifnWt^^Oi^y^ ( 1 ) (D^mM^ ( l b) l*lM®^t)«WJSg|5 ( l a) 

izMV. ^tcikM'ff:^Bm^y ^ > (1 6) ©^Sffflif^^HJfMS (2) o^mwR 
rjij\^t?y'!r (i) (la) F«3ji®t^b^n^n^)^f>j•^t^t^T@^^ 

J.:;±©=P3it{3j;Ds fl!3:6m^ (14) (3) cDJl3H:tf7.i:^«:y 

y.m.^ (11) i:^^v^■rtl^)fefl!^ ^ > ( 1 5 ) , (16) (Dxnm (.m 

scDTfii) ipe)mn{aij (Pi±fi!i) izmtf>^xm\::'\^^iizmti^Mnm^ ( tm^^j 

i:^v>^) (D^^m^t^nx\^^^o. mtcs (14) 
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(6) CDtHP^ (6b) t^MM-r^^'$^<DikWiS:^m.^ (11) i±aJcSSJJ&^ 
(6) O^DKliSlt^tlTV^^o 

±f3>'^'^i?>^ (1) ffiji D }3{SR^)i:^SP^;&^e>:&5l^lllJKg)5 (3 4) ifi 

^m^mm (6) :at^^iift3^i^ (i 4) (DM:^^m'^mj^iit^^ (6) 
(14) if^^m^-^^mnr^^m-^m^mts^oi^^mm^nri^^^o Tut>-^. 
vy^ (1) on'o^m^f^tivy^ d) cDT5g*>e)PiM (2) cd±^st-®s^ 
■^M-f^nn^ (3 5) >?p*ii|iiix)KiciBis$nTv^^o (35) {d;^v^^3|^ 

iC^^l::iBe^nfe#CD^^i.RMt^cDf^^iaiJM (3 5a) , (3 5b) i:. M{PJIS 
(3 5a), (3 5b) P^CDn^t^^P^©±TllP^^n^n^^>l^i^SBS-r 

J^CDjiTS (3 5 c), (3 5 d) fcd^^^oTV^Ts Cltl?>l*I^fflyS (3 5 a) , 
(3 5b) :5^tJ«±TS (3 5 c) , (3 5d) ^zM^M^-^WWrnM (3 4) l:: 

^^^tiTV^^So ^bTs ±f3l^{ra^ (3 5a) cDB&±Tf1'*teei-> ±fa>'^e7>:^> 

^ (1) ©^{IJMgP (lb) T^^t3f*lM<^^^@^-frbi?)fe#mm^ (31)® 

^n%ifmwmcr:Wi-^n'^-^n. --n. (3 5b) ©T«gis{±Ji^:^;^An 

W (3 7) l*I®i^*4**;^AP (4) icSilbT43t)> ^(DW^iiy^XU (4) 
lUM (3 4) fcS^^^CJ:»5M3l4:i3X3ll^ (3) ®±^^eP*s^fig^nTV>So 
cfcoTs fttHlRSP (3 4) {i. ^3:5^^ (14) ±^ffl!j®J^I4:«^:^Mm ( 3 ) 

ws/is^ ( 6 ) my^mmm ( i 4 ) ^^sc^Rji&aj ( 6 ) :&t>'^^m^ ( 1 4 ) 
e)iinfe>i^^t?^DHtf<tat-ig{t^n-cvASo ^fcs ^©ra (34) h^^m^ 

(14) ^iJimmcoM^JcDSall^ (3 2) , (3 2) , -{3 J: ?)mM^nTV>So i^s 
±IBc&MSii&a5 (6) iiflftlllW (3 4) i:®^i5i(i. mf.\^J^tJ^Jy ^ ( 1 ) TSP 
®31<^d Id^e 0. 5mmO^^{;iP3Mi*^ (3 5) OF«3{iM (3 5 a) OP*g^d 2ds 

13 4. 2mmi::fei) «fc^l3|g^$n?.o 
^fes ±f3>'Ne^e^>i7 (1) s ^Siim (3 1) s R1^^ (3 5) :RTO3^B^:^y;A□ 

w (3 7) \±\,^'fM^'7%v^t^-)\^mo^^'^mmum^}L\.x(oww^ (22) 
i^tcfflig^nrvA^o ci®ci^T"s fHniKlfP (34) haJcH^iiSiiP (6) jRtK^^^gi 

^ (14) JiCDP^s *#:fit)i-iiP3il#: (35) cDP«3{ilM (35a) nnU^D'^'^Vy 
^ (1) ^i^®h®P^l;:||ft^l&M^J^i*:i:bT^|g-r^iffi« (2 2) >f^^S^nT 
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i^(3 5) i^lCD^HliR^ (3 4) {r-^i^^nfem^ dOfftHira (3 4) iy^^^MM. 

m (3 2) ^^bT^N-^i^^^ (1) (D^mw^m(Dm^ da) , (ib) p^® 
^F^®T^gp{3#x^tL^o ^Komm^mx^nt^mm^y^im^mm (i4) ojg 
niSy^miBi^y^> (is) cDP^^5ioTa:M*'>^i:®^^^i^«fc^*Q^^^^^^^. 
±i^gpl;l|qI3?pv^. ^(D±t^mi?^Mm.m (3 0) ^j^sb-cpgrn (2) n<D±.m^m 

izm^^ti. il(D±ffi!j^r^3?P^An{aiti:^S (2?) ®:*?>^?L (2 8) , (2 8) , 

"•^mmvrikw^m^ (6) t::AP^ (6a) n^^mx^ti. ^(Dmmhom^m 

Pgp (6b) :?pe)mfeafeR*r:^{iPSM (2) (DTm^(DiJ:yi.Jl (2 8), (2 8), 

...^®-=)T/N'i7^^>^' (1) jscxj^mm (2) ®#T^gp^o^^i^^a&bfe^. afc^ 

m.^s^ (6) {::^iiKr^PSM (2) (QJtR:^*XM{^ (ID) ^^T±fB 

(14) izm^. ^(D^Wi^^y^MBmy ^ > (l 6) 0^^3i5^bTaJcH:«^ 

:^mp (1 2) {3#tj^$ns ccDift^m^ (14) izm^rML^vxmm-ff^m^m 

(3) CDM3^>EfXds. ^n^m^ (6) -e®SJ?&^0::<fcDlS^ajSt^^^fe9^K:i3*X)l 

K (1 1) tfii^^m^ (14) -xmim^nxmm^mor. ^^MjiK 

(A) CD^^s^<£lqI±^-l^-^^J^*^t-^So 
b^%^ dcDJ^^l^S&RSCT (6) (3) CDJ^*4:^ 

^niS^^mm (l l) i:CD^^--"^*:e^tI?F^fife^tL?>cli:^::fe^9^ ^WmW (A) ©a 

:10D^B^J^3:^3V^T^1. ±13^^^^ (14) ±»®M5^:«r:^MS& (3) 

\zmmmii:^m.^ (3) ®-gB^^^-rP3^*^sp^*^e>^c^if^iiira (3 4) ^mtt?. 

ccDi?ttiiiRgp (3 4) {±3Jcss/i&^ (6) ^v^m^m^m (i4) ©MDt^ignfe 
>b^^■??^n^^s^^5ffl^f«fc-5{-i^g^nT^/^^©■^^ (6) :Rt;f^3^i^^ 

(14) ^^jajcH^s (A) (Dmmizmif^^ i^T^m^mimu^ (3 4) -e^^<fc 
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^^<£MbTs aJcSSiJ&gP (6) CDAngP (6 a) 
b*>*)s ±fBft[illKSP (3 4) tmWRm^ (6) StJ^^^^^ (14) tomiz 

m^W}mmm^tti:^mmu (22) >{)S^:^bTv^?>®T^ ^lara (34) t^kw 

SiiRgP (6) ;Rt>m^m^ (14) i:©ilP^Sg||<&/>^< b-DO. ±IB^ll|iRgP (3 
4) -^(D^^m^no^^tifii:^. ^iHliRgP (34) ^ii;tfe1t5i^T*feoT%s 

mit^nmm (a) ^r3>;i^ M3-r2,:iji^'-e#?.o 

±f3^ii]iK^ (3 4) ^i^xm^ (1 4) tifwm(D^^](D^m:m 02) ; 

(3 2) , "•\^X^mM^nx\^^^(D-^. m:Mmm (A) cD^3§>&M#J::T'§Shi: 

^igiRgp (3 4) (6) (i4) torn, 

e7-:^>e^ (1) tr^mi^ (3 5) fc®^l::iO-:S$n5±fBifiSj*^ (2 2) 
Bizn^x^Wmm (A) S^mtcMBt-^c J:>i)S-t-#?>o 
^^{:is ±l3^&«H^&gP (6) CDjlDtc. ^®mP^ (6b) iP?)mT^^mfl 
(14) {3M?.-^og5tH*rx>ll^ (1 1) A^E&M-RJi&gP (6) ^mDHtfJ;-5m 

g^tiTv^^®-?. gjtM^jisas (6) t^m*)^^nis:^m.m (i i) t^j^DStonx 

K:^«^lc#i$-ri)Cli;AS-^#2>o b*»<fe> J;^ tcigjfMSJJ&gP (6) OtilPSP (6 
b) >?p^^^m^ (14) icS^eJcH^XMI^ (11) (6) Mt)J3- 

^fes ±fB^^m^ (14) mm:»^M^ (3) 

(1 1) <D^n:»>^tifi^Bimy (i 5) , (i e) ®xp{i!i**e>mn{iJi-i^** 

•pTl^bl^ItKi^^n^MfT^^ m^^) ^^5^T'fe^®"t?s (A) ®^ 

l^(D^ili^:iJ;DE&S-R^&^ (6) T«®5tfy^?^«itp*^'(bbT'fe^ c i: 

(6) CDAP^ (6a) :5^tJ«mP^ (6b) (D^iJ^Um^^fi^ 
fi^-^lzU-DZ.hifiX^^o o^Ds ^3:5^^ (14) ©^^S^a{d:lllb-t-fe2.0 

l^3is^*•>^^lafeH**y^i:*5AP{i*f*5>m□^iJ^-IRI5b*oT3l^frIqI^^ 

T-CDift^m^ (^SIS«^J1#^) T-^SJis :ir::^iS«dSM'J>bfeh^fc:. ^^^mSA^'Tl 



wo 01/47800 




PCT/JPOO/07868 



18 



JSJ3:feoT3$C©SJiS^ (6) (DXam (6a) <DmU^:^Um.ifi±WLM^ hi? 

%s mnm (6b) (D^m-»:^umifiTt^^MW^!:.hi^S^\::^^o u*^u ^(Dmm 
SCI t{i3S:v>o 

ijnx.x. ±mm^mm (i4) mm:^^::^m.m O) ®MM>!?;^^0feay!?x®m 

(11) (D^m-ff:^ h(D^iS:7.mz^-:>xmx^^B^y -^>(15), (16)<£W 
Siiii^fejc. ^^m^(14) hizT^^hlfi-^^^o 

i^tf^^s ±m^^my^> (i 5) , (i6) {i»^ic^t)fflif ^ti-cv>s©t:% 
^6D^i?^7>r> (15), (16). mi^^nt^^m^ (i4) ^^^{cMjt-raci 

^tc. ±m^^my^> (15) , (16) t^iifTm\-fMmzx7\^i^>^ d) cd 

MSB (la) , (lb) RX^mm (2) {::5^#{t©^^tiTl>§6DTs iS^^'^V 

(15), (16) t^\^t^>^ (1) :s:tj«Pis (2) h(Dmmmm.mtfhi^<rj:y). 
mi^mm (i 4) (i&®^g (a) ) ^*iibfe«'^T-©iiiii^i4ig^"s^bTfii^ 

t^s ±mm\B\U^ (3 4) ^/N'>S^>i7 (1) (om^ (la) , (Ib)^CDS^ 

ii^M-rsp^aj^ (3 2) mmm (si) ) {±mT{i:&<T io-e*)j:i>o 
mtz. ±tmmmTit. mmm (3 4) (g) :&xj^m^mm- (i 

4) ®^:;&§ad«ta{3iBg^tir(.>S3{p\ (3 4) ^35cH.Rii&gp (6) x 

^5)1::. 01 o:5^t>'EIl HzmT^olz mi Oiie^:7^> (15), (16) 
^MIIbfet^ST»^bTV^5) . 'fel?t7^> (15) , (16) ^3:feV^T^ffl^f^gi5 
fe^^^gp^tcf^^®:^ U h (17) , (17) , ••• (^DlfP) ^?f^^bT* J;V^o 

i^^m^^ (1 4) t3j3its#>ffy^7i{^ (3) , (11) *jfei^:7-f > 
(15) , (16) i,z^t)B:Mtmmh^(DRnmt<D2'D(Dm^iz.mm^nx\,^x%^ 

mm.^(D:ff:;^if^:;(.V h (17) SjiUT^i^^tt-S {c^a: &Mmm:m(D:ff 
:^cDm^m^B:mz^o^hifiX^^o bip*)s >^ U h (17) (Dn3iz^:iiijy^ 
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mi 2itmmMe^miys (i4) <D^^y'm^^^rc%<DX'$>^o t-^ 

(lb) }L. z.(n>^mm.% (lb) o^nnm^fmi-%:-^mc.'^m-^mmm:M-^-^n 
f^n^m% (la) t®2aMa^i^:^n■rv^■r^ MMgp(ia) , (ib) mz.v\ 

W^O^'^f^miWL-^n. CI®^F^CD±M«s ^illSglS (lb) ^SM-r?. 
ilW (31) F«30^jim (32) t <J; D Pij^i^^ (35) P«3©fVlElM (34) 
^tlTV>5o PS (2) (D±.m±y%^X>^>\^^(D>h^% (2a) il^tlTl^ 

(2a) ®±^g^i^^e7i^>^ (1) CDM^gP (la) , (lb) ^CQ 

^p^®TW3£<i3'aigu ^ti^/jN^as (2a) iimmu (la) , (ib) p^© 

^^©Ta§ggi5ttt^|g{®^M^ (3 0) , (3 0) , •••^^IJ:DS®^nT*JD^ 1^® 
(3 4) i3>t!>(DM^ii-X^^^^ (3 2) ^ ^^'^7S^>^ (1) ©i^^gp (la), 
(lb) (3 0) . PSM (2) ©/jN^gP (2a) ^^bTaJcSM/iK 

(6) ©APgP (6 a) {z-^t^^-r^/^J^^:^®!^ (3) 5?P*^$fig^nTV^§o 
^bTs l^^m^(14) ±fa/Ne7i^>^ (1) CDf^iilMSiJ (la) P^CD^F^ 
;fe^g5cM*^y^MSS (11) ^c:43V^TPiM (2) (D'hmm (2 a) cfc »9 ^fo±il!|{3±^gp 

(25) il. 7Mi7i;>^ (1) (la) , (lb) ^©^^fcSjl3p4 

(3) t^Mgp^&^diMgp (lb) nmmz.n'^x^fc.'imr^wm-^Mz.vm 

■}^<DmMi^7s'm^^'&mW (2 4) ^ip^:&t)s M^?H4S<^ (2 4) , ( 2 5 ) 
J:S^M13 <fcoTM*4:«^>^ffl^ (3) ®il*4:;5/>^hSS$tS:*f;^3ll^ (11) (Dmm.-n7. 
h®^T♦^^il^-&i)ia^3bTV^So t^. (14) ±HBIIiS^?iJ5 

jl5ls^5t^^M{^ (3). ©il^^tf;^ (11) OSSJcM^t^y^ 
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f^iDio. :L(Dmmm-^lt^ )\t>V^^^ (l) l*lt::PiS (2) /^)S|5Ii|:.^)|^^:liHg$tl^ 
il®PSM (2) n(D-m%\^ii'M\. (2 8), (2 8), •••^^-r^.APiilth^M 
(2 7) (2) CDTSgPt©F^l-^P^<&?f$^-r^J:-5{-iHg$ti> dOft^M 

(2 7) cD±{a!|{z3JcWSJiSSP (6) PS^ (2) l^®±W(iScS:^*>^m 

P ( 1 2) J:^nTl^^o 

(1) o±^^iiPBM (2) ©^MSfc^-^^tiT^^^ns y^t/vy'^ 

(1) P^^PiS (2) ^®P^®^P^CDTWii;^5^:^>^AP^ (3 7) n<DmM-^-^ 
XU (4) ^CJg3l^tlTV^§-;^^ l^^^©±^gP«^^'>^^>^ (1) ®{i)M±«gP 

^Mai^^^ai^ (2 9) [^cD^am (3 0) i^^a^^s ^ta^ (2 9) ©T^gp 
\±f\t>v>^ (1) :at;^pgs (2) ^^?^>KJ3MjibTv^Ts ^smbs (3o) <z)Tiis 

gP^J^PiM (2) p«3®AP{iltt^S (2 7) Tffly®^P^l-^^3lb-C43bs M:«^>^AP 
(4) <Oii^-^f\^^Jy^ (1) F^6DT^gP*>^Pig (2) fcCD^<D^^:StK3Sa^ 
(2 9) P«3®Mam(3 0) t::j;De&«>Kii&gP (6) ©APgP (6a) l3#t^1-i,Jl 
(3) SfePlM (2) rtCD^^®at.3feMSJi&^ (6) ±{il©S^l3 
J:?3afeK5b*:^MI^ (11) 5?^■en^nB^$^^TV^^o 

^bT. ±.%mm.mM% (6) ±{iy<D^^fe^3J^H*^>^3ll^ (11) )\tjVy 
^ (1) 1*1® PH® (2) J:cDF^©^P^:fe^M5|5Jt:«r::^ili^ (3) i:l3M»5s ±M%mm 
5 i:I^I=m®^£fT^^®:7^ >{«3^m^ (14) ^)SiBM^nTV^So ^14fc^-rcfc 

a (14) <DmMiS7.m^^y ^ > ( 1 5 ) {d;^jiE^?«j 5 tiqi^i^. 

(2) ^M®{3 5•5{^^^t{3ck?)^^^tlT^.^i>o — ®c^:«f:^{iieiR7-f > (i 

6) X^m.^iS^'^^m^ -iy (15) af5l^J3:^#:^bTR^)|:^0*)®T«feSd5^ ^ 

> (16) ©Tffiill^JitHPiiaWS (3 9) ^^ggg^ti 
Tl^■r. C^tt^g (3 9) (DjlJ^SPlcS51?L3?P^*?>^m®>trx?L (2 8) , (2 
8) , •••*5S&M^>^{Blfe^:7 (16) ®teefcm^bTllP^nT:feDx 35cKS 
JJ&gP (6) ®mP«P (6b) *f^^)m-r#fe3JC»:^f:^§tt^S (3 9) M^^®:^J:^?L 
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(2 8), (2 8), •..:&M^a^^TaJfM**>^{ffil^^^ > ( 1 6 ) l^^^J6t]J:i*l^ 

i^. :i®^»jT-{d:. ^mmmmsom^m^m (3 4) ld:^^t^^^Tv^:^v^o 

(6) T«®;t?X^«^'^<bbt<fes ^(D^#^^^tS-^^^<^ 3cSSJi&SP (6) ® 
APSIS (6 a) j^x^mau (6 b) ®#:^:;^?a^^^n^tiB&-^i^^-o3i:iP*T§ 

^2^^^ (14) J:bT. fef^:7^> (15) , (16) ifim^lzm\)m\f 

iotix^^^y ^ yim^mm^^^o^-^^ m^mm (i4) r'(Disy^<o&ijm^^i& 

(15), (16) (14) ^^mi3M)fr^-J:*^T-§i>o U^^^s 

^^m^ (14) (DmniJ^mBmiy^y (i 5) ^*«ffflif^^i^TMe7e<?>^ 
(1) ©M^:RtJ^PfiM i2) ^tc:iKm^'^m^my ^ > (i 6) d^'^)^ffla®sfffl 

(15), (16) h^^tPi^y^ (1) :St5|5ig (2) i:©^m^«tft*^'>^<^^ 

T. ^^m^ (14) CDili^m«tg^^^l-"^5S^'?"^-^*^'^*^^° 
(^ISI^JS) 

•T'Si^t). :i<Dmmmx'}^^ ^^t>v>^ d) i^gpj^ps^ (2) t^m\irhnx^h 

f^t^'Jy^ (1) l*lTgPt;i5t7:^?L (2 8) , (2 8) , "-ifmfhxum^^sMm 
(2 7) *SA't7i;>^ (1) cDTM^J:^r^^^ltTi2B^n^ cOtt^M (2 7) 

(D±iait9JcM^ii&^ (6) imm.^^x\^^o 

^fe. ±f3^Jfe^5 (08#.^) hliiai^. ^N^S^>^ (1) ®±^}i. TgPfcl^ 

(la) fc. cioDi^fiilM^ (la) c^^WM^^^^^f^^'^ 
MSP (lb) i:CD2fiSa?th^ti. rasp (la) , (lb) ^©R^t^^^F^® 
±^SP{i±BBM'i?i^>^ (1) I^TWcD^^l^^b^®^ (2 9) f^®®a^ (3 
0) (:iJ:^)malLTV>:5-^. mm (la) , (lb) P^(D?^^®TSSSPy:. P3^ 
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(3 5) P^OitHliKgP (3 4) tl^ (^m:*:T**) cfcV^) (Dmmm (3 1) j^cDm 
(3 2) ^3d;t)MMbTV^§o 
i^s ±f3^S(6^J7 J:l5l^(c. (1) ©i^MgP (1 a) , (lb) m<D^E 

mzmnm^cDy ^ >H^^^^ ( l 4) ®M5^>?^:^{il^l^:7 >f > (15) ifi. ^fe 

( 1 a) \H(D±^iznm^m^ (14) ®±hbii»j7 (El 1 zmm) hm 
m(o^m-ffxmiRmy ^ > (i 6) t^^n^nmm^nxi^^^o ^fes i^inw (3 

4) ^mmt^^^mi^ (3 5) {i±l3^JS^J5CD^jii;{±M^»)s ±TM (3 5 c) , 

(3 5d) t^i^<x. f^m^(Dp^^mM (35a), (35b) (D±ymum±^m 
i^izM.mmz^^—mhV'c^j:^ m^mxit^mm (35b) (D±-r^ui^^^m:^ 

mi Qi±mMm9^m-ro ^ommmxiiis (i) n<omm (2) 

^"li^fe^tTSv^ic^iii^4^^^lSB^tlfcl^^l!l:sr;f^^iJliig (2b) , (2c) cd2« 

#3g{::ff^J^^tLs ^RiM (2b) , (2c) P^cdTM(±R^^®TM (2d) \z.^ 

^%mm,z.mm-^nx\^^f^. ±m%\-m^^nx\^^o ^lts p^iiiisiM (2b) 

P^oyy^^ii^-^ (2 8) , (2 8) , -^Wr^AnffiiJtt^a (2 7) ^sigg^tL 

Tv>T> (6) i^nm^nxx^^o -15. nmmm, (2b) p^® 

±-mz.\t.m7m^(Dy >{y\^mimM (l 4) (DQJfH:^:^iDfel^:7^> (1 6) ds± 

mnrnmi ■}Lnm-z'^n.^f\'X\^^o ^tc. mmm (2b) , (2c) rs(D?^m^^ 

mmi^m^m ( 1 4) ©ji5^:^3X{i!ifefi,:7 ^ > ( i 5) «^^tiT5aftit@^$n 
Tv>?.o ^bTs (2b) , (2 c) m(D^miz^x^xmmisy^m 

BM^y^y (15) iitt^M (4 1) ij^i^gBAsi^iiiJRgp (3 4) \,z^m.-r 

SMiim (3 2) (D|^l^a5*5m^nT:j3f5s ^UliR^ (3 4) iS^^mm^ (3 2) 
^^bTP^MWilUIlM (2b) , (2 c) (4 1) ±fflilt;:#t|& 

■^M:^m.mi3y.-^mm3y.mBimy ^> (i5) ^ffi5i^>e-fe=^ici®Pis (2b) , 
(2 c) mo^mii(D±^is^hn^vy^ (1) h^mrnm (2c) jicdp^cd^p^^^^ 
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ihhx^mmm (2c) ^D^T^ia^-mbfem^ stssji&gp (6) cdxpsp (6 a) 
^::#t|&■r^J:a^3bTv^^o ftmra (3 4) mmt^vim^^ o 5) {±±fB 

(mmm 10) 

min±mmmio^mv. 3Jcrh^&§p (6) >&^#jbfe*)©-e$>5o 
T^iiigiD-ffigizfes^fiiMBP (lb) (lb) a^nmm\zm^^ 

tifel^iiiMSS (la) h®2«Ma3gi:$nTV>Ts IffiMSP (la) , (lb) 
R^)KcD^^:?P*B^$ns ilCD^^cDTSSgP/fP'^Mm (3 2) lC<k!9R1^f^ (3 5) 

nommL% (34) 1:1^^51$ nTv>So ratii*^ (35) ±ib^m^J8 (^ 

1 5#Ki) J:llilCs P*3^{ilS (3 5a), (3 5b) ®±T^gPI^±^m3^l-^^^ 

PiM (2) ±gpcD/jNgigP (2a) ±^{ini>S^>^ (1) (Di^MgP (la) , 
(lb) ^0S^®±^g|53£<l-tJimbs (2a) (1) 

CDP^gP (la), (lb) P^©2g^©±TO (3 0), (3 0), 

•••03j;D^ffl^n"C:feD> ^ISHRSP (3 4) 3!? ^®M3|s^:iJy^<&Sffi|^ (3 2) . 

(1) ©MSP (la) , (lb) ^511^ (3 0) , (3 0) , 

PiM (2) CD/jN@^ (2a) l*I>&^bTc&RMii&^ (6) ©APgP (6 a) 

■hwmii7.m^ (3) Asjf^fife^nTv^^o 

^^t. }\tfVy':r (1) cDiiSMgP (la) , (lb) f^(r)'^f^t:^^WMii^^^^ 
( 3 ) {::3e=?T^i5;® 7 ^ Vft^^m^ (14) ©Jl3^:tf ^ > (15) 

m^^^'^^U (lb) f*l)^®l-^ Sfel^m^F*3<BflM (la) ^liMJl^n^n 

6a-f\j'it@^bfe*^^-^i2»^ns ;Ne7i^><j^ (1) (D^mm,^ (la) i:Pi^ 

(2) cD/^g^fP (2a) (1 D 

>f> (16) W^^^P^ffiOSgP (la) l*lM®t. ^:'^F«3m^/>@^ (2a) ^ 

^b-C> E&MSii&gP (6) iix ±S3PiM (2) (DTSP^c^^g-r^m^l^a)^ 1 
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^ (4 3) t. mmiRji^^m (43) (Dm^. (1) mT^Rxfm 

m (2) -r^(DmcD^mi,-m\(f^titcViM^(Dm2Km^ (44) tiz-^wi^n. m 

2^jj&gp (4 4) TdS®Angpy:SlSJiSg|5 (4 3) T^omPgPlJi^U/Ne^i^vV 
(1) TMiaStPgM (2) T^gP^®P^(D^^^^UT^3lUTV>^o ^IR 
JJSSP (4 3) <D:«':^(Z):g^nd^TlRl^-e. 02S;t^a5 (4 4) (Dif^(Dm,nif±m^t 

(3 2) ^MoT/N'>s^>^ (1) ®f^^M®^gp (la), (lb) mcD^m^zm 
^^tit^^s m^mm (14) ®;i*4:«^:?^{iife^7^> (15) xmm^tixmm^ 

(3 0) , (3 0) , '"RV^mm (2) (D/jNggU (2a) >&^bTg5cHS^SSP (6) 
(DXa^ (6 a) {3#A^n5o ZCD^W^m^ (6) i3<t ij^^^n^fe&W 

:i?;:^{i^Mi7i^>^ (1) (Df^mrn^ (la) iiPSS (2) cd/Jn^^ (2a) t<Dm(0 

(mmis:^mm (i i) ) ^^^-oxm^mm (i 4) cD3J(S;!?:^iijfe^:7^> 

(16) TDi^^^nfc^(::3$5M35^:^mP (12) izm^o 
^(Dh^s ±WmmS.B^ (6) (2) l^<D^lMii&^ (4 3) 

isjj&gp (4 3) (Dm^\z.m\-f^nr^m2^i^s^ (44) i:{3iS5^j(3^i!i^n. 

^mil^Xim2K)!^sU (4 3) , (4 4) CD:^?:^®^n*s?^|qit-e$)§©-^. gjjHS 
(6) ®SlSj;&ia5 (4 3) 0MD*sS2^j;&gp (4 4) t:: J: DSfctiTir^^ 

gfeHRjt^gP (6) i#:$2«^5tJib-C. ScS^g (A) 

immm 1 1 ) 

mi s\±mmmi i^^u ±iBiijfe^?iji 0 (^1 7#^) (Dmm>^^\^^Xs 

( 1 4 ) (D^m-^:^mB:miy ^> (15) t^mis:^m^my ( 1 e ) i:® 
fet^mwiBiPSM (2b) , {2o) o2mmM}L^fi. mmmm {2h) , (2 

c) ®^MgP{ih*-At^®±S (2e) lcJ:Df*I{l!lll^ (2b) (DlMhm^^^n 
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rc^mr'^m^^mm-^tir\^^^o ^^iz. mm (2) commmM (2b) , (2 
c) ^cD^p^0±gi5{cMfTm^®7^>f^j-^sm^ (14) <Dmn-ff:^mBmy^> 
(15) ^r^^mmm (2 c) i:>'N'!7i?>^ (i) h<Dm(D^miz^M^'y^mB 

(16) j?p*^ti^tii3g^n-rv>So ^bt. PSM (2) ©MfiiM (2 

b) , (2 c) r^CD^P^CDT^gPt^^miR^ (3 4) 3{)^^©3i®SS (3 2) iP'SM^ 

tiTiisDs f^tgiRSis (3 4) *f>^^3ii^ (3 2) ^mxmm (2) ®]^{iiPi^ (2 

b) , (2 c) P^CD^P^CDT^gPl::#tJ^^nfejl3|s^?fJ:^>^^^il^ (1 4) (Dmmii 

:;i.mBmy^> (i 5) -^Mrnvtc^mzi^mmm (2b) i^i3±^*f»e>#xbT35cM 

S/i&aP (6) CD^lSii&^ (4 3) ^::'^$&-r?)«}:^^-bTV^i>o 

5/ >^ 7^ A ^ ffl V ^ 5) n -5 3SC ® ^ M 3® ffl 1 5 ® I ^ a S % ^ V ^ o 
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±i3afessii&gp (6) (DMbiz^ ^ms.mu (6) izMi^mm-ffy^^^^T^ 
±mwcmR}i^^^ (6) ©mngp (6b) izmmT^i^m:^:^m.m (i i) ©ajc 

W:^;^hs aitHM^SlaJ (6) (DXam (6a) ^::^^i•r^Jp)^:^f:^^ll^S (3) ® 



3. ^W^m^ (6) til3|J4P?f;^ffiS& (3) fc56^VN'i7S^>i7 (1) p«3{c-#:6«j{z^ 

4. ajcwsjisgp (6) (3) iKDmcDmmmm^mmir ^mmm& 

5. m^mmmmi^ (i o) {i»iAci4cD»T^*^T»fe^ci^>&#i!ch-rsM^JS4i3 

6. aJcSS^*^ (6) ©mPgP (6b) izmM-r^mM:ff:^M.^ (11) 
J!i^:tf;^Mm (3) :^^aSlte.n> 

±faMJ^:^:j^a{^ (3) (omm-ffy^h^m-^y^m^ (i i) 6D6JcS:**;^i:®p^ 
xmi^m^^^m^m^ (14) 5f)>*aSite)tiTi.>^iih^#i5c^'rs»5jc^ifB 
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7 . (14) mm^^^mm ( s ) :Rtj^E&M:if^®i^ ( 1 1 ) t^^n^ 

nEg^?^A*o;tJ:;^^l;i?&oT^tii»fef^7>f > (15) , (16) >&^-r§*)®T' 
8 . miS^mm ( l 4 ) {d:. ilJ^^fjy^Mi^ ( 3 ) RX^^m^Jy^M^ (11) fc^ti^ 

tm.mt^^^'&miif^ (2 4) , (25) ^wrs'fe®T'$)^^i:=&m2i-rs 

9. ^M^m^ (6) X M3N-;tf:^M^ (3) . mmiS:^m.m (11) :Rt/ift^t!j« 
^J^#: (10) *s/^'^7i^>^ (1) F«3l::-'f*:fi5l3igl:)- f,t^TV^ c J: §1^^^^ 

10. (6) dSv'N^ijbAaat®^^ U;^ (7) 

1 1. (3) m.mi3^-^m^^^^m.^^^^ir^^}L^^w.}i 

1 2 . (14) »s mniS-T^^^ (3) <Djji*4:tfx2:BfeH**:^3im ( 1 

gi^-e^ ^mwi t T^m^m 2 3z:h; e lam^^^^^bofeM^So 

1 3. ^m^y^y (1 5) , (1 6) {is ^?i^ic$f ?3fflif 5>tlt:v^scl^l^^^^^l 
T^m^m 7 ia«®^:55^M<be5c®^tto 

14. ^^y^> (15) , (16) {ij^HM^J-Mb^aftlt^n-CS^^nT 
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CLAIMS 



10 



15 



20 



1. A partial oxidation reformer having a reforming reaction 
section (6) for producing hydrogen-rich reformed gas from 
feed gas by reaction including partial oxidation, 
characterized in that 

a feed gas passage (3) through which the feed gas is 
supplied to the reforming reaction section (6) is provided in 
the vicinity of the reforming reaction section (6) . 

2. A partial oxidation reformer having a reforming reaction 
section (6) for producing hydrogen-rich reformed gas from 
feed gas by reaction including partial oxidation, 
characterized in that 

a heat exchanger (14) is provided for exchanging heat 
between the reformed gas in a reformed gas passage (11) 
communicating with an outlet (6b) of the reforming reaction 
section (6) and the feed gas in a feed gas passage (3) 
communicating with an inlet (6a) of the reforming reaction 
section (6) . 



3. The partial oxidation reformer of Claim 1, characterized 
in that the reforming reaction section (6) and the feed gas 
passage (3) are provided integrally in a housing (1) . 

25 



4. The partial oxidation reformer of Claim 1, characterized 
in that a heat transfer rate control member (10) is provided 



50 

for controlling the rate of heat transfer between the 
reforming reaction section (6) and the feed gas passage (3) . 

5. The partial oxidation reformer of Claim 4, characterized 
5 in that the heat transfer rate control member (10) is of 
fire-resistant thermal insulant. 



6. The partial oxidation reformer of Claim 1, characterized 
in that 

10 the feed gas passage (3) is provided in the vicinity of 

a reformed gas passage (11) communicating with an outlet (6b) 
of the reforming reaction section (6), and 

a heat exchanger (14) is provided for exchanging ' heat 
between the feed gas in the feed gas passage (3) and the 

15 reformed gas in the reformed gas passage (11) . 

7. The partial oxidation reformer of Claim 2 or 6, 
characterized in that the heat exchanger (14) includes heat 
transfer fins (15), (16) that are presented to the feed gas 

20 passage (3) and the reformed gas passage (11)/ respectively, 
and flow along respective gas flows in the feed and reformed 
gas passages. 



8. The partial oxidation reformer of Claim 2 or 6, 
25 characterized in that the heat exchanger (14) includes porous 
materials (24), (25) located in the feed gas passage (3) and 
the reformed gas passage (11)/ respectively. 
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9. The partial oxidation reformer of Claim 6, characterized 
in that the reforming reaction section (6), the feed gas 
passage (3) , the reformed gas passage (11) and the heat 

5 transfer rate control member (10) are provided integrally in 
a housing (1) . 

10. The partial oxidation reformer of Claim 1 or 2, 
characterized in that the reforming reaction section (6) is 

10 formed of a monolith (7) with a honeycomb structure. 

11. The partial oxidation reformer of Claim 9 or 10, 
characterized in that the feed gas passage (3) includes a 
mixer for mixing components of the feed gas. 

15 

12. The partial oxidation reformer of Claim 2 or 6, 

characterized in that the heat exchanger (14) is a parallel 

flow heat exchanger in which the feed gas in the feed gas 

passage (3) and the reformed gas in the reformed gas passage 

« 

20 (11) flow in the same direction from inlet to outlet. 

13. The partial oxidation reformer of Claim 7, characterized 
in that the heat transfer fins (15), (16) are bent in a 
corrugated shape. 

25 

14. The partial oxidation reformer of Claim 7 or 13, 
characterized in that the heat transfer fins (15), (16) are 
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fixed to surrounding walls by brazing. 

15. The partial oxidation reformer of Claim 7, 13 or 14, 
characterized in that the heat transfer fins (15), (16) are 

5 each formed with slits (17) . 

16. The partial oxidation reformer of Claim 2 or 6, 
characterized in that the feed gas passage (3) is provided at 
a portion thereof upstream from the heat exchanger (14) with 

10 a heat recovery section (34) formed of a substantially 
annular space which is located away from the reforming 
reaction section (6) or the heat exchanger (14) to surround 
at least one of the reforming reaction section (6) and the 
heat exchanger (14) . 

15 

17. The partial oxidation reformer of Claim 16, characterized 
in that a heat transfer rate control member (22) is 
interposed between the heat recovery section (34) and the 
reforming reaction section (6) or the heat exchanger (14) , 

20 

18. The partial oxidation reformer of Claim 16 or 17, 
characterized in that the heat recovery section (34) and the 
heat exchanger (14) are communicated with each other through 
a single or plurality of communication passages (32) . 

25 

19. The partial oxidation reformer of Claim 2, characterized 
in that the reformed gas passage (11) may be provided in the 
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vicinity of the reforming reaction section (6) to communicate 
the outlet (6b) of the reforming reaction section (6) with 
the heat exchanger (14) therethrough. 

5 20. The partial oxidation reformer of Claim 2, characterized 
in that 

the reforming reaction section (6) is divided into a 
first reaction section (43) and a second reaction section 
(44), the second reaction section (44) being provided in the 
10 vicinity of the first reaction section (43) to communicate at 
an inlet thereof with an outlet of the first reaction section 
(43), and 

the first and second reaction sections (43), (44) have 
gas flows in opposite directions. 

15 

21. The partial oxidation reformer of any one of Claims 1 to 
20, characterized in that heating means (20) is provided for 
heating the feed gas at start-up. 



